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(54) INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ideal internal 
combustion engine for improving exhaust performance, 
heat efficiency or engine output by changing a 
composition of fuel supplied to the engine by changing 
the fuel modifying condition. 

SOLUTION: Load of the internal combustion engine is 
judged according to a map determined by torque 
estimated from the revolutions of the internal combustion 
engine and the accelerator pedal opening. When load is 
low, compression ignition combustion is performed by 
modified fuel containing much dimethyl ether. When load 
is middle, spark ignition combustion is performed by 
modified fuel containing much H2 and CO and methanol 
fuel. When load is high, spark ignition combustion is 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The internal combustion engine characterized by supplying the fuel for compression ignitions 
to said internal combustion engine, making it burn by compression ignition when said internal 
combustion engine's operational status is a low load, supplying the fuel for jump spark ignition to said 
internal combustion engine, and making it bum by jump spark ignition in the internal combustion engine 
which operates by burning the liquid fuel or fuel gas supplied from the fuel supply system when said 
internal combustion engine's operational status is more than an inside load. 

[Claim 2] He is the internal combustion engine according to claim 1 which said fuel supply system has 
the fuel reforming machine which reforms the presentation of a fuel, and said liquid fuel is a fuel of a 
hydrocarbon system, and is characterized by said fuel gas being a reforming fuel which reformed said 
liquid fuel with the fuel reforming vessel. 

[Claim 3] He is the internal combustion engine according to claim 2 characterized by to supply the high 
cetane number fuel which reformed the alcoholic system fuel as a fuel for compression ignitions when 
said hydrocarbon system fuel was an alcoholic system fuel and said combustion was combustion by 
compression ignition to an internal combustion engine, and to supply either [ at least ] the fuel which 
reformed hydrogen for the alcoholic system fuel in the principal component as a fuel for jump spark 
ignition, or alcohol fuel when said combustion is combustion by jump spark ignition. 
[Claim 4] He is the internal combustion engine according to claim 2 characterized by supplying a gas oil 
fuel to an internal combustion engine as a fuel for compression ignitions when said hydrocarbon system 
fuel is a gas oil fuel and said combustion is combustion by compression ignition, and supplying either 
[ at least ] the fuel which reformed hydrogen for the gas oil fuel in the principal component, or the fuel 
reformed to the high octane number fuel as a fuel for jump spark ignition when said combustion is 
combustion by jump spark ignition. 

[Claim 5] An internal combustion engine given in either of claims 2-4 characterized by supplying the 
fuel before reforming to an internal combustion engine when said fuel reforming machine does not 
fulfill the reforming conditions set up beforehand. 

[Claim 6] An internal combustion engine given in either of claims 2-5 characterized by controlling the 
presentation of a reforming fuel by controlling the reforming temperature in said fuel reforming 
machine. 

[Claim 7] An internal combustion engine given in either of claims 2-6 characterized by controlling the 
opening of this flow control valve according to the change of a combustion gestalt while having the flow 
control valve which adjusts an inhalation air content to an engine's inlet pipe. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the internal combustion engine which performs engine 

operation with the fuel which equipped with and reformed the fuel reforming machine. 

[0002] 

[Description of the Prior Art] as the conventional internal combustion engine - for example ~ a fuel 
association magazine - there are some which are indicated by volume [ 65th ] No. 12 and 1986." An 
internal combustion engine's 01 exhaust pipe 02 is equipped with the reforming machine 03, and this 
generates a reforming fuel with the reforming vessel 03 using exhaust air heat, as shown in drawing 1 1 . 
A reforming fuel is supplied to an internal combustion engine's 01 inlet pipe 05 from the methanol fuel 
injection valve 04, and burns in a combustion chamber. The methanol fuel injection valve 04 is formed 
in the inlet pipe 05 of ****** 01, and it is constituted so that a methanol fuel may be supplied to an 
internal combustion engine 01 according to an engine's operational status. Moreover, if an engine's 
exhaust air becomes higher than predetermined temperature, a bypass valve 06 is opened and the 
exhaust air inflow to the reforming machine 03 is decreased, and it is constituted so that damage by the 
heat of the reforming machine 03 may be prevented. Here, since the generated reforming fuel is a 
reforming fuel (MRG:metanolreformed gas) which uses as a principal component the hydrogen and the 
carbon monoxide which were obtained by reforming a methanol fuel, its lean combustion limitation is 
high and engine operation stabilized also in the thin region is possible for it. The internal combustion 
engine 01 which had the reforming machine 03 by this realizes reduction of the nitrogen-oxides 
concentration (NOx) under exhaust air to coincidence as it is efficient. Moreover, it is constituted so that 
a reforming fuel and methanol fuel may be used together in order to improve the exhaust-air engine 
performance, the internal combustion engine 01 having said reforming machine 03 improving the 
exhaust air engine performance and thermal efficiency by operation of only a reforming fuel in the field 
where an engine's load is low as shown in drawing 12 , and obtaining high power by operation only in a 
methanol fuel in the field where an engine's load is expensive, and securing the output which needs the 
operating range of those middle, and it may operate. 

[0003] " ~ _ . 

[Problem(s) to be Solved by the Invention] However, it sets to such a conventional internal combustion 
engine. It is alike and follows, in the field where an engine's load is low, as shown in drawing 13 
(source; "research of combustion technology of methanol-reforming fuel engine" KUBOTA 
TECHNICAL REPORT No.33 1997), an excess air factor is enlarged and combustion is diluted — NOx 
Although the discharge fell, the discharge of a carbon monoxide (CO) increased, and while the exhaust 
air engine performance got worse, there was a trouble that thermal efficiency could not be improved. 
Moreover, in the internal combustion engine which performs the conventional general compression 
ignition combustion, there was a trouble that an output could not be improved compared with the 
internal combustion engine which performs jump-spark-ignition combustion, in the field where an 
engine's load is expensive. This invention is made in view of such a conventional trouble, the fuel 
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presentation supplied to an engine by changing fuel reforming conditions is changed, and it aims at 
offering an ideal internal combustion engine, when improving the exhaust air engine performance, 
thermal efficiency, or an engine output. 
[0004] 

[Means for Solving the Problem] In the internal combustion engine which operates by burning the liquid 
fuel or fuel gas supplied from the fuel supply system, when said internal combustion engine's 
operational status is a low load, the internal combustion engine of this invention claim 1 publication 
supplies the fuel for compression ignitions to said internal combustion engine, makes it burn by 
compression ignition, and when said internal combustion engine's operational status is more than an 
inside load, he has composition which supplies the fuel for jump spark ignition to said internal 
combustion engine, and is burned by jump spark ignition. An internal combustion engine according to 
claim 2 has the fuel reforming machine with which said fuel supply system reforms the presentation of a 
fuel in invention according to claim 1, said liquid fuel is a fuel of a hydrocarbon system, and said fuel 
gas has composition which is the reforming fuel which reformed said liquid fuel with the fuel reforming 
vessel. When said hydrocarbon system fuel is an alcoholic system fuel and is combustion according 
[ said combustion ] to compression ignition in invention according to claim 2, an internal combustion 
engine according to claim 3 Supply the high cetane number fuel which reformed the alcoholic system 
fuel as a fuel for compression ignitions to an internal combustion engine, and when said combustion is 
combustion by jump spark ignition It has composition which supplies either [ at least ] the fuel which 
reformed hydrogen for the alcoholic system fuel in the principal component as a fuel for jump spark 
ignition, or alcohol fuel. 

[0005] When said hydrocarbon system fuel is a gas oil fuel and is combustion according [ said 
combustion ] to compression ignition in invention according to claim 2, an internal combustion engine 
according to claim 4 A gas oil fuel is supplied to an internal combustion engine as a fuel for 
compression ignitions, and when said combustion is combustion by jump spark ignition, it has 
composition which supplies either [ at least ] the fuel which reformed hydrogen for the gas oil fuel in the 
principal component, or the fuel reformed to the high octane number fuel as a fuel for jump spark 
ignition. In invention given in either of claims 2-4, the internal combustion engine according to claim 5 
has composition which supplies the fuel before reforming to an internal combustion engine, when said 
fuel reforming machine does not fulfill the reforming conditions set up beforehand. The internal 
combustion engine according to claim 6 has composition which controls the presentation of a reforming 
fuel by controlling the reforming temperature in said fuel reforming machine in invention given in either 
of claims 2-5. An internal combustion engine according to claim 7 has composition which controls the 
opening of this flow control valve according to the change of a combustion gestalt while having the flow 
control valve which adjusts an inhalation air content to either of claims 2-6 in invention of a publication 
at an engine's inlet pipe. 
[0006] 

[Effect of the Invention] According to the internal combustion engine of this invention claim 1 
publication, the exhaust air engine performance, thermal efficiency, and an output can be improved by 
the fuel of a presentation and combustion suitable for an internal combustion engine's load. According to 
invention according to claim 2, the presentation of a fuel is changed with the fuel reforming vessel with 
which the fuel supply system was equipped, and the fuel of a presentation suitable for an internal 
combustion engine's load can be supplied to an internal combustion engine. According to invention 
according to claim 3, in an alcoholic system fuel, at the time of combustion by compression ignition, 
while reducing the discharge of nitrogen oxides and a carbon monoxide, thermal efficiency can be 
improved, and the exhaust air engine performance or an engine output can be secured at the time of 
combustion by jump spark ignition. According to invention according to claim 4, in a gas oil fuel, high 
operation of thermal efficiency can be performed at the time of combustion by compression ignition, and 
the exhaust air engine performance or an engine output can be improved at the time of combustion by 
jump spark ignition. When a fuel reforming machine does not fulfill the reforming conditions set up 
beforehand according to invention according to claim 5, operation of the internal combustion engine 
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stabilized by supplying the fuel before reforming to an internal combustion engine can be performed. 
According to invention according to claim 6, the fuel with which presentations differ is generable by 
changing reforming temperature. According to invention according to claim 7, the torque level 
difference at the time of changing the combustion gestalt of combustion by compression ignition and 
combustion by jump spark ignition is cancelable. 
[0007] 

[Embodiment of the Invention] A gas oil fuel is taken for an example as an example of a methanol fuel 
and a hydrocarbon system fuel as an example in an alcoholic system fuel among hydrocarbon system 
fuels, and the fundamental concept of this invention is shown in drawin gj. . As shown in drawing 1 (a), 
when it is the case where a fuel is a methanol and an engine's operational status is a low load 
Combustion according [ include / many wood ether / for example, ] to compression ignition by the about 
40 cetane number and the reforming fuel of the high cetane number beyond it Combustion according to 
jump spark ignition by the reforming fuel and methanol fuel which perform (following and compression 
ignition combustion) and contain many H2 and COs in the case of an inside load (Following and jump- 
spark-ignition combustion) is performed and, in the case of a heavy load, about 100 octane value and the 
methanol fuel of a high octane value beyond it perform jump-spark-ignition combustion, moreover, as 
shown in drawing 1 (b), when it is the case where a fuel is gas oil and an engine's operational status is a 
low load The about 40 cetane number and the gas oil fuel of the high cetane number beyond it perform 
compression ignition combustion. For example, in the case of an inside load Jump-spark-ignition 
combustion by H2 which reformed gas oil, the reforming fuel containing many COs, and the fuel of a 
high octane value is performed, and, in the case of a heavy load, about 100 octane value and the fuel of a 
high octane value beyond it which reformed gas oil perform jump-spark-ignition combustion. 
[0008] Hereafter, the gestalt of operation of this invention based on the above-mentioned fundamental 
concept is explained to a detail. 

<Gestalt 1 of operation> drawing 2 is the block diagram of the gestalt 1 of operation of the internal 
combustion engine of this invention. The methanol fuel is being used for the gestalt of this operation as 
a hydrocarbon system fuel. An internal combustion engine's 1 exhaust pipe 2 is equipped with the 
reforming machine 3, and reforming of a fuel is performed using exhaust air heat. The bypass valve 4 is 
constituted by the exhaust pipe 2 which bypasses the reforming machine 3 so that the exhaust gas inflow 
to the reforming machine 3 may be adjusted. Reforming of the methanol fuel fed with the fuel pump 6 
from the fuel tank 5 is carried out with the reforming vessel 3, and according to reforming temperature, 
by changing the change bulb 7, the fuel by which reforming was carried out is supplied to Reservoir a 
and Reservoir b, and according to the service condition, by changing the change bulb 8, it is constituted 
so that the reforming fuel of Reservoir a and Reservoir b may be supplied in an internal combustion 
engine's 1 cylinder from the reforming fuel injection valve 10 through a regulator 9. 
[0009] Moreover, it has said fuel-supply system and fuel-supply system of another network, and it 
consists of gestalten of this operation so that the methanol fuel fed with the fuel pump 6 from the fuel 
tank 5 may be supplied to an internal combustion engine 1 by the methanol fuel injection valve 13 
prepared in an internal combustion engine's 1 inlet pipe 12 through the regulator 1 1 according to an 
operation situation. A controller 14 The starting information from an ignition switch 15, The rotational 
frequency information from the internal combustion engine rotation detector 16, the temperature 
information from the internal combustion engine water temperature sensor 17, While the temperature 
information from the temperature sensor 18 in a reforming machine, the opening information from the 
accelerator pedal opening sensor 19, and the pressure information on the reservoirs a and b by pressure 
sensors 20 and 21 are inputted A control signal is outputted to the ** system throttle 23 attached in a 
fuel pump 6, an ignition plug 22, the reforming fuel injection valve 10, the methanol fuel injection valve 
13, the bypass valve 4, and the inlet pipe 12, and the change bulbs 7 and 8. Thereby, a controller 14 
changes compression ignition combustion and jump-spark-ignition combustion, and it is constituted so 
that an internal combustion engine may be operated, while supplying the fuel with which fuel 
presentations differ according to an internal combustion engine's 1 operational status. 
[0010] Next, the compression ignition combustion by the reforming fuel which reformed the methanol 
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fuel is explained. The relation of reforming temperature and a reforming fuel presentation in case a fuel 
is a methanol fuel is shown in drawing 3 . When reforming temperature is high, the presentation of a 
reforming fuel is mainly H2. Although it consists of COs, it consists of reforming fuels which contain 
many wood ether in a certain case of within the limits with it. [ low reforming temperature and ] [ fixed ] 
Since the cetane number of wood ether is high, the cetane number of the reforming fuel containing many 
wood ether improves here. Supply to an engine the reforming fuel (the reforming fuel A is called below) 
which contains many wood ether with the gestalt of this operation when an engine's operational status is 
a low load, and compression ignition combustion is performed. When an engine's operational status is an 
inside load, supply the reforming fuel (the reforming fuel B is called below) and methanol fuel 
containing many H2 and COs to an engine, and jump-spark-ignition combustion is performed. When an 
engine's operational status is a heavy load, it is constituted so that a methanol fuel may be supplied to an 
engine and jump-spark-ignition combustion may be performed. 

[001 1] When an engine's operational status is a low load as mentioned above, the reforming fuel A 
performs compression ignition combustion here, but since compression ignition combustion is self- 
ignition combustion, there is much ignition point compared with jump-spark-ignition combustion, and it 
becomes impossible to be unable to spread a flame like flame propagation combustion of jump-spark- 
ignition combustion, and since there is no phenomenon which a carbon monoxide burns and remains, a 
carbon monoxide discharge can be reduced sharply. For this reason, by performing compression ignition 
combustion, a carbon monoxide discharge can be reduced, and since the lean combustion region by the 
reforming fuel restricted to coincidence by the increment in a carbon monoxide discharge is expandable, 
conventionally, lean combustion becomes possible and can improve an engine's thermal efficiency. 
Moreover, compression ignition combustion can be performed by using a fuel with the high cetane 
number which is an index showing ignitionability. 

[0012] Moreover, it is NOx by performing jump-spark-ignition combustion by the reforming fuel B and 
methanol fuel containing many H2 and COs, when an engine's operational status is an inside load. A 
discharge can be reduced, the exhaust air engine performance can be improved, and when an engine's 
operational status is a heavy load, the high power which an engine demands can be secured by 
performing jump-spark-ignition combustion by the methanol fuel. In addition, since it is a high octane 
number fuel, even if an engine is constituted from the compression ignition combustion by the 
reforming fuel by the high compression ratio, the jump-spark-ignition combustion stabilized without 
knocking is possible for a methanol fuel. 

[0013] Next, in the gestalt of this operation, the flow chart which shows the control approach of a 
controller 14 of performing the change to the fuel generation with the reforming machine 3, and 
compression ignition combustion and jump-spark-ignition combustion to drawing 4 explains. It sets to 
the flow chart shown in drawing 4 , and is step 10 (all over drawing, it is described as S10.). 
Initialization processing is performed in preparation for starting of the engine according to a methanol 
fuel at it being the same as that of the following. That is, ON of an ignition switch 15 is interlocked 
with, the reforming fuel injection valve 10 is made close, a fuel pump 6 is turned ON, an internal 
combustion engine's 1 water temperature is measured from the internal combustion engine water 
temperature sensor 17, the fuel injection period and fuel injection timing at the time of starting of the 
methanol fuel injection valve 13 are set up according to temperature, and the ignition timing of an 
ignition plug 22 is set up. Moreover, in order to raise the temperature of the reforming machine 3 early 
after starting, a bypass valve 4 is made into a close by-pass bulb completely. A starter is turned ON in 
this condition and a methanol fuel is injected, and an ignition plug 22 is lit and it starts. At step 20, a 
methanol fuel is continued and supplied and an engine is operated. Here, if the reforming fuel in 
Reservoirs a and b will be in the condition that an engine can be supplied, it will not be concerned with 
an engine's load but a methanol fuel will perform jump-spark-ignition combustion. At step 21, it 
prepares for the step following the following which performs pressure control in a reservoir, the pressure 
in Reservoirs a and b is measured, and it memorizes as Pal and Pbl, respectively. At step 22, an internal 
combustion engine halt (ignition switch OFF) is judged, and in not being an internal combustion engine 
halt, it progresses to step 40. In an internal combustion engine halt, halt processing, such as making 
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close the methanol fuel injection valve 13 and the reforming fuel injection valve 10, and turning OFF a 
fuel pump 6 at step 23, is performed, and control is ended in it. 

[0014] Step 40, step 60, step 80, and step 90 are for generating a reforming fuel and storing a reforming 
fuel in Reservoirs a and b so that a reforming fuel can be stabilized and supplied to an internal 
combustion engine 1. namely, when the reservoir internal pressure Pa and Pb is below a upper limit at 
step 40 Control the opening of a bypass valve 4 by step 60, and it is made for the reforming temperature 
Tr to become the range of the set point 2 from the set point 1. The reforming fuel A is generated, as 
Reservoir a is supplied and it becomes the range of the set point 3 to the set point 4 similarly, the 
reforming fuel B is generated, Reservoir b is supplied, and generation of a reforming fuel is controlled 
so that both the pressures in Reservoirs a and b become below a upper limit more than a lower limit. At 
step 90, since it is in the condition which can supply a fuel to an engine with [ the pressure of a 
reforming fuel ] a lower limit [ more than ], it progresses to step 100, and a reforming fuel is supplied 
according to an engine's load, generating a reforming fuel. Moreover, at step 80, when reservoir internal 
pressure is more than a upper limit, a reforming fuel is not generated, but it progresses to step 100. In 
addition, about generation control of the reforming fuel in step 60, it mentions later. 
[0015] In step 100, an internal combustion engine's 1 load judges a low load, an inside load, or a heavy 
load, in a low load, performs compression ignition combustion with the reforming fuel A by step 1 10, in 
the case of an inside load, advances to step 120, and performs jump-spark-ignition combustion with the 
reforming fuel B and a methanol fuel. In the case of a heavy load, it progresses to step 130 and a 
methanol fuel performs jump-spark-ignition combustion. Here, at step 100, a load is judged on the map 
defined by the torque presumed from an internal combustion engine's 1 rotational frequency, and 
accelerator pedal opening. Since it may change from jump-spark-ignition combustion to compression 
ignition combustion, ** system throttle opening is controlled by step 1 10 so that an internal combustion 
engine's 1 torque level difference does not occur. That is, in the same load, throttle opening is large at 
the time of compression ignition combustion, and the big difference has arisen in the air content 
demanded since throttle opening is extracted at the time of jump-spark-ignition combustion, and in order 
to cancel the big torque level difference at the time of the combustion gestalt change of compression 
ignition combustion and jump-spark-ignition combustion, throttle opening is corrected. Here, throttle 
opening is read on the map defined according to an internal combustion engine's 1 operational status and 
combustion gestalt, in case a combustion gestalt is changed, throttle opening is changed, and a torque 
level difference is canceled. 

[0016] Moreover, in order to supply the reforming fuel A to an engine at step 110 following said 
control, the change bulb 8 is changed, the reforming fuel injection valve 10 is opened at the same time it 
closes the methanol fuel injection valve 13, the reforming fuel A is supplied in an internal combustion 
engine 1, and compression ignition combustion performs engine operation. Here, the reforming fuel 
injection valve 10 supplies a reforming fuel by the fuel injection period according to an internal 
combustion engine's 1 operational status. The reforming fuel A of the high cetane number (40 or more 
cetane numbers) can be supplied by the above at the time of a low load, and compression ignition 
combustion can be performed. Also in step 120 and step 130, in case a combustion gestalt is changed, 
throttle opening is controlled by the same reason as step 1 10 so that an internal combustion engine's 1 
torque level difference does not occur. Moreover, at step 120, in order to supply the reforming fuel B 
and a methanol fuel to an engine, the change bulb 8 is changed, the reforming fuel injection valve 10 
and the methanol fuel injection valve 13 are opened to coincidence, the reforming fuel B and a methanol 
fuel are supplied in an internal combustion engine 1, and jump-spark-ignition combustion performs 
engine operation. An ignition plug 22 is lit in the ignition timing according to an internal combustion 
engine's 1 operational status at the same time the reforming fuel injection valve 10 and the methanol fuel 
injection valve 13 supply a reforming fuel here by an internal combustion engine's 1 injection quantity 
according to operational status and fuel injection period. The reforming fuel B and a methanol fuel can 
be supplied by the above at the time of an inside load, and jump-spark-ignition combustion can be 
performed. 

[0017] Moreover, at step 130, in order to supply a methanol fuel to an engine, the methanol fuel 
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injection valve 13 is opened at the same time it closes the reforming fuel injection valve 10, a methanol 
fuel is supplied in an internal combustion engine 1, and jump-spark-ignition combustion performs 
engine operation. An ignition plug 22 is lit in the ignition timing according to an internal combustion 
engine's 1 operational status at the same time the methanol fuel injection valve 13 supplies a reforming 
fuel here by an internal combustion engine's 1 injection quantity according to operational status and fuel 
injection period. The methanol fuel of a high octane value (about 120 octane value) can be supplied by 
the above at the time of a heavy load, and jump-spark-ignition combustion can be performed. 
[0018] Here, an example of the generation control approach of the reforming fuels A and B in step 60 is 
explained based on the control subflow chart of drawing 5 . The quantity to be stored of the reforming 
fuels A and B is not enough, and when the pressure of Reservoirs a and b does not fulfill an upper limit, 
a reforming fuel is supplied sequentially from a reservoir with a lower reservoir pressure. Here, once it 
begins reforming by one of reservoirs, reforming will be continued until only a fixed pressure rises or 
the pressure of a reservoir reaches a upper limit to the pressure measured before beginning reforming. 
Whenever either is filled, from a reservoir with an again lower reservoir pressure, supply of a reforming 
fuel will be repeated and a reforming fuel will be stored in Reservoirs a and b. Step 40 is not enough as 
the quantity to be stored of the reforming fuels A and B, and when the pressure of Reservoirs a and b 
does not fulfill an upper limit, specifically, it progresses to it at step 62 in order to supply a reforming 
fuel to a reservoir with a lower reservoir pressure. Here, when the pressure of Reservoir a is lower, it 
progresses to step 63, the opening of a bypass valve 4 is adjusted, when controllable by step 64 among 
the set points la and 2a which show the reforming temperature Tr to drawing 3 , it progresses to step 65 
and the reforming fuel A is generated. Even if it adjusts bulb opening here, when reforming temperature 
is not able to control in the set point, it progresses to step 66, and it progresses to step 67, without 
generating a reforming fuel. 

[0019] If control is repeatedly continued with the Maine flow chart shown in drawing 4 and one of 
conditions are filled with step 67 until only pressure deltaP with the fixed pressure Pa 1 measured at step 
21 of drawing 4 goes up before beginning reforming, or until the pressure in a reservoir reaches a upper 
limit, it will control to supply a reforming fuel to step 62 to return and a reservoir with an again lower 
reservoir pressure. At step 68, the pressure Pa 1 memorized at step 21 is updated and memorized here. 
[0020] On the other hand, when the pressure of Reservoir b is lower, by steps 73-78, same control is 
performed and a reforming fuel is always stored in Reservoirs a and b. In addition, the generation 
control approach of a reforming fuel is not restricted to the gestalt of this operation. That is, when 
controllable by step 74 among the set points 3a and 4a shown in drawing 3 , it progresses to step 75 and 
the reforming fuel B is generated. 

[0021] As mentioned above, the reforming fuel A of the high cetane number [ time / of combustion 
gestalt change control and a low load ] is supplied by the controller 14, the reforming fuel B and a 
methanol fuel are supplied at the time of an inside load, and control which supplies the methanol fuel of 
a high octane value can be performed at the time of a heavy load. By compression ignition combustion 
by the reforming fuel which contains many wood ether of the high cetane number when an engine's 
operational status is a low load, as explained so far Can attain the large improvement in the exhaust air 
engine performance and thermal efficiency, and when an engine's operational status is an inside load By 
performing jump-spark-ignition combustion by the reforming fuel and methanol fuel containing many 
H2 and COs NOx A discharge can be reduced, the exhaust air engine performance can be improved, and 
when an engine's operational status is a heavy load, the high output which an engine demands can be 
obtained by jump-spark-ignition combustion by the methanol fuel of a high octane value. 
[0022] <Gestalt 2 of operation> drawing 6 is the block diagram of the gestalt 2 of operation of the 
internal combustion engine of this invention. The gas oil fuel is being used for the gestalt of this 
operation as a hydrocarbon system fuel supplied to an internal combustion engine. In addition, in the 
gestalt of this operation, the same sign is given to the thing of the same configuration as the gestalt 1 of 
operation, and the explanation is omitted. The reforming fuel with which the fuel in a fuel tank 5 is gas 
oil, and the point that the configuration of the gestalt of this operation differed from the gestalt 1 of 
operation was generated from gas oil is a point constituted so that Reservoir c and Reservoir d may be 
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supplied, a reforming fuel may be supplied from the reforming fuel injection valves 26 and 27 through 
regulators 24 and 25 according to a service condition and an internal combustion engine 1 may perform 
jump-spark-ignition combustion by changing according to reforming temperature and changing a bulb 7. 
Furthermore, a gas oil fuel is supplied in an internal combustion engine's 1 cylinder from the gas oil fuel 
injection valve 29 through a regulator 28 as a fuel-supply system of another network, and it consists of 
gestalten of this operation so that compression ignition combustion can be performed. Other 
configurations are equivalent to the gestalt 1 of operation. 

[0023] A controller 14 outputs a control signal to the reforming fuel injection valves 26 and 27 and the 
gas oil fuel injection valve 29 instead of the methanol injection valve 13 in the gestalt 1 of operation, 
and the reforming fuel injection valve 10. Moreover, while the controller 14 of the configuration except 
outputting a control signal to the change bulb 7 and the reforming fuel injection valves 26 and 27 is 
fundamentally equivalent to the gestalt 1 of operation and supplying the fuel with which fuel 
presentations differ according to an internal combustion engine's 1 operational status, it is constituted so 
that compression ignition combustion and jump-spark-ignition combustion may be changed and an 
internal combustion engine 1 may be operated. 

[0024] Next, the jump-spark-ignition combustion by the reforming fuel which reformed the gas oil fuel 
is explained' As it is in the relation between anti-knock [ of the paraffin hydrocarbon of drawing 1 ] 5 and 
the molecular structure, by solving C-C association of the center section where C-C association is the 
weakest in under straight chain association, the gas oil fuel represented with C12H26 can be made into 
the fuel represented with C six H14 (it is described as the following C6) with few carbon numbers, can 
increase anti-knock, and can improve an octane value. It is C6 which is the high octane number fuel 
(about 100 octane value) mentioned above by controlling reforming temperature to the specific 
temperature requirement of set point lb to 2b, as it is in the relation between the reforming temperature 
in the case of the gas oil fuel shown in drawing 8 , and a reforming fuel presentation in fact. It is mostly 
generable. Moreover, the reforming fuel containing many H2 and COs is generable by controlling 
reforming temperature to the specific temperature requirement of set point 3b to 4b. With the gestalt of 
this operation, when an engine's operational status is a low load, a gas oil fuel (40 or more cetane 
numbers) is supplied to an engine, and compression ignition combustion is performed. For this reason, 
in the case of an inside load H2 which reformed gas oil, and the reforming fuel (the reforming fuel C is 
called below) and C6 containing many COs Supply the included fuel of a high octane value to an 
engine, and jump-spark-ignition combustion is performed. It is C6 when an engine's operational status is 
a heavy load. It constitutes so that the included high octane number fuel (the reforming fiiel D is called 
below) may be supplied to an engine, jump-spark-ignition combustion may be performed, and a 
combustion gestalt may be changed to the presentation of the fuel supplied according to an engine's 
operational status. 

[0025] Next, in the gestalt of this operation, the flow chart which shows the control approach by the 
controller 14 at the time of changing a jump-spark-ignition fuel to fuel generation and compression 
ignition combustion with the reforming machine 3 to drawing 9 explains. In the flow chart shown in 
drawing 9 , initialization processing is performed in preparation for starting of the engine by the gas oil 
fuel at step 210. That is, ON of an ignition switch 15 is interlocked with, the reforming fuel injection 
valves 26 and 27 are made close, a fuel pump 6 is turned ON, an internal combustion engine's 1 water 
temperature is measured from the internal combustion engine water temperature sensor 17, and the fuel 
injection period and fuel injection timing at the time of starting of the gas oil fuel injection valve 29 are 
set up according to an internal combustion engine's 1 temperature. Moreover, in order to raise the 
temperature of the reforming machine 3 early after starting, a bypass valve 4 is made into a close by- 
pass bulb completely. In this condition, a starter is turned ON, and a gas oil fuel is injected and it starts. 
[0026] At step 220, a gas oil fuel is continued and supplied and an engine is operated. Here, if the 
reforming fuel of Reservoirs c and d will be in the condition that an engine can be supplied, it will not 
be concerned with an engine's load but a gas oil fuel will perform compression ignition combustion. At 
step 221, it prepares for the step following the following which performs pressure control in a reservoir, 
the pressure of Reservoirs c and d is measured, and it memorizes as Pel and Pdl, respectively. At step 
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222, an internal combustion engine halt (ignition switch OFF) is judged, and in not being an internal 
combustion engine halt, it progresses to step 240. In an internal combustion engine halt, halt processing, 
such as making close the gas oil fuel injection valve 29 and the reforming fuel injection valves 26 and 
27, and turning OFF a fuel pump 6 at step 223, is performed, and control is ended in it. 
[0027] Step 240, step 260, step 280, and step 290 are for generating a reforming fuel and storing a 
reforming fuel in a reservoir, and except that the presentation of reforming temperature and the 
reforming fuel to generate differs from the setting-pressure value in a reservoir, they are the same as step 
40 to the step 90 of drawing 4 of the gestalt 1 of operation fundamentally, so that a reforming fuel can be 
stabilized and supplied to an internal combustion engine 1. Generation control of the reforming fuels C 
and D in step 60 is explained here based on drawing 10 . In steps 262-277 in drawing 10 , except that the 
presentation of reforming temperature and the reforming fuel to generate differs from the setting- 
pressure value of the storage inside of a plane, it is the same as that of step 62 to the step 77 of drawing 
5 of the gestalt 1 of operation fundamentally. In addition, the generation control approach of the 
reforming fuel of this invention is not limited to the gestalt of this operation. It returns to drawing 9 , and 
by step 300, a low load, an inside load, or a heavy load is judged, and in a low load, it progresses to step 
310 and a gas oil fuel performs compression ignition combustion, and in the case of an inside load, an 
internal combustion engine's 1 load progresses to step 320, performs jump-spark-ignition combustion 
with the reforming fuel C and the reforming fuel D, in the case of a heavy load, advances to step 330, 
and performs jump-spark-ignition combustion with the reforming fuel D. In addition, the method of 
judging the load of step 300 is the same as that of step 100 of drawing 4 of the gestalt 1 of operation. 
[0028] At step 310,320,330, in case a combustion gestalt is changed, throttle opening is controlled by 
the same reason as step 1 10 of drawing 4 of the gestalt 1 of operation so that an internal combustion 
engine's torque level difference does not occur. Moreover, in order to supply a gas oil fuel to an engine 
at step 310 following said control, the gas oil fuel injection valve 29 is opened at the same time it closes 
the reforming fuel injection valves 26 and 27, a gas oil fuel is supplied in an internal combustion engine 
1, and compression ignition combustion performs engine operation. Here, the gas oil fuel injection valve 
29 supplies a gas oil fuel by an internal combustion engine's 1 injection quantity and fuel injection 
period according to operational status. The gas oil fuel of the high cetane number can be supplied by the 
above at the time of a low load, and compression ignition combustion can be performed. 
[0029] Moreover, at step 320, in order to supply the reforming fuel C and the reforming fuel D to an 
engine, the gas oil fuel injection valve 29 is closed at the same time it opens the reforming fuel injection 
valves 26 and 27, the reforming fuel C and the reforming fuel D are supplied to an internal combustion 
engine 1, and jump-spark-ignition combustion performs engine operation. Here, the reforming fuel 
injection valves 26 and 27 supply the reforming fuel C and the reforming fuel D by an internal 
combustion engine's 1 injection quantity according to operational status and fuel injection period, and a 
controller 14 controls them to light an ignition plug 22 in the ignition timing according to an internal 
combustion engine's 1 operational status. The reforming fuel C and the reforming fuel D can be supplied 
by the above at the time of an inside load, and jump-spark-ignition combustion can be performed. 
Moreover, at step 330, in order to supply the reforming fuel D to an engine, the reforming fuel injection 
valve 27 is opened at the same time it closes the gas oil fuel injection valve 29 and the reforming fuel 
injection valve 26, the reforming fuel D is supplied in an internal combustion engine, and jump-spark- 
ignition combustion performs engine operation. Here, a controller 14 is controlled to light an ignition 
plug 22 in the ignition timing according to an internal combustion engine's 1 operational status at the 
same time the reforming fuel injection valve 27 supplies a reforming fuel by an internal combustion 
engine's 1 injection quantity according to operational status and fuel injection period. The methanol fuel 
of a high octane value can be supplied by the above at the time of a heavy load, and jump-spark-ignition 
combustion can be performed. 

[0030] As mentioned above, by the controller 14, when an engine's operational status is a low load, a gas 
oil fuel can be supplied to an engine, compression ignition combustion can be performed, in the case of 
an inside load, the reforming fuel C and the reforming fuel D can be supplied to an engine, jump-spark- 
ignition combustion can be performed, when an engine's operational status is a heavy load, the 
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reforming fuel D can be supplied to an engine, and jump-spark-ignition combustion can be performed. 
By therefore, compression ignition combustion by the gas oil fuel of the high cetane number when an 
engine's operational status is a low load in the gestalt of this operation Can improve, and when an 
engine's operational status is an inside load, the exhaust air engine performance and thermal efficiency 
H2, and the reforming fuel and C6 containing many COs By performing jump-spark-ignition 
combustion by the included high octane number fuel NOx It is C6, when a discharge can be reduced, the 
exhaust air engine performance can be improved and an engine's operational status is a heavy load. The 
high output which an engine demands can be obtained by jump-spark-ignition combustion by the 
included high octane number fuel. 

[0031] Although the gestalt of operation of a methanol fuel and a gas oil fuel for an example was 
explained as an example of the hydrocarbon system fuels until now, the exhaust air engine performance 
and thermal efficiency, or an engine output can be improved by controlling the presentation of a 
reforming fuel according to fuel reforming conditions, when it is the hydrocarbon system fuel of a 
methanol fuel or not only a gas oil fuel but others, and changing a combustion gestalt according to an 
engine's operational status. In addition, although the example which used the reforming fuel which 
reformed liquid fuel with the fuel reforming vessel as fuel gas in explanation of the gestalt of 
implementation of invention has been explained, you may constitute so that it may supply from the fuel 
reservoir which stored the fuel gas with which fuel gas is not generated with the fuel reforming vessel 
formed in the fuel supply system, and was generated in the fuel supply system exterior. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the conceptual diagram of the gestalt of operation of this invention. 
[Drawing 21 It is the block diagram of the gestalt 1 of operation. 

[Drawing 31 It is drawing showing the reforming presentation of a methanol fuel, and the relation of 
reforming temperature. 

[Drawing 41 It is the control Maine flow chart Fig. of the gestalt 1 of operation. 
[Drawing 51 It is the control subflow chart Fig. of the gestalt 1 of operation. 
[Drawing 61 It is the block diagram of the gestalt 2 of operation. 

[Drawing 71 It is drawing showing the relation between anti-knock [ of paraffin hydrocarbon ], and the 
molecular structure. 

[Drawing 81 It is drawing showing the presentation (gas oil fuel) of reforming temperature and a 
reforming fuel. 

[Drawing 91 It is the control Maine flow chart Fig. of the gestalt 2 of operation. 

[Drawing 101 It is the control subflow chart Fig. of the gestalt 2 of operation. 

[Drawing 1 1 1 It is the conventional internal combustion engine's block diagram. 

[Drawing 121 It is drawing explaining the operating range of the conventional reforming fuel and a 

methanol fuel. 

[Drawing 131 It is drawing showing a reforming engine's conventional exhaust air engine performance 
and effectiveness. 
[Description of Notations] 
a, b, c, d Reservoir 

1 Internal Combustion Engine 

2 Exhaust Pipe 

3 Reforming Machine 

4 Bypass Valve 

5 Fuel Tank 

6 Fuel Pump 

7 Change Bulb 

8 Change Bulb 

9 Regulator 

10 Reforming Fuel Injection Valve 

1 1 Regulator 

12 Inlet Pipe 

13 Methanol Fuel Injection Valve 

14 Controller 

15 Ignition Switch 

16 Internal Combustion Engine Rotation Detector 

17 Internal Combustion Engine Water Temperature Sensor 
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18 Temperature Sensor in Reforming Machine 

19 Accelerator Pedal Opening Sensor 

20 Pressure Sensor 

21 Pressure Sensor 

22 Ignition Plug 

23 ** System Throttle 

24 Regulator 

25 Regulator 

26 Reforming Fuel Injection Valve 

27 Reforming Fuel Injection Valve 

28 Regulator 

29 Gas Oil Fuel Injection Valve 
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[Drawing 6] 
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[Drawing 41 
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iSStfJ*, a?-;7'6 0 < C^<^^^<^44DMM<rM 

40 rttWBttBftSfllUBMBbCCflttSLr, Bf®Ba. b 
^m^&z&t&rf*. Af ?79 0t:it eftBSSft 

jd . a 7 ? 7* s o r^RiSf4a>^:5£§fiaitc^ * c im 
so [ o 015] a?? y i o otit i ©.as 
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tat**? ? ? i i o rstaettA vK&m'X%M& : T 

cct, oo -ei*, «bib» 

71 io rut. Mt^^m^hKmrnx^mc^m^ 

*< *«jft**BW*i«o* mi>b*w8mvci** 

C c 'Cli, rtttttffl 1 . ^: 0 ^ 

[0 0 1 6 3 Bui^jmci^*;*^?-?*! i or 
ccaBawwraw io*«. bhbha *Att«m i 

r\ BWSKBW* 1 OttttMRB l (Q&zzVi&lzfcO 
fcB«WHt*B«t*«Kttr*. CLhiCJ: 0BJtf« 
ttB**>ffl®amflM4A cfe»>B4 0«Lh> 
i/. EM«4dM*iT^c&*T**. 7 ^i2 

*fc. 20t'ii. WH»HB± 

tenia * , ttffiSH B ± >' * ^ - JtttN fcrtisfcK l k 
aW*««fl**F 1 0 * y-.'Uj8»4*S*^ 1 3 £i*f>9 

09 1 ^g^iCfciOfc^^r^^io 64±iCJ: 
n 4>fiWrCCttS9St4 B L > * ✓ -rt-*8t4£<*£ 0 , * 

[0017] Sfc, Af ^I3 0tit >'^y-.'USg 
»€: WBKifter* fcWC . «H*6M«H^ 1 0 £firi l> 
&£^H£u:>** y~JUBMiBN*l 3 



[00 18] CCf, Afv7*6 0TO, ttfligHA. 
B©a£*WKIWrtta>— ««:H5 OWiWItJ"^ a - * * - 

f4A. B«D»tWH-»tft<.B«liBa, !>©EA^ 
±H«:«& vt^^tcii. ? 76 2 rBrttBE*** 
aft**«MMtB^ *«tt»40«tt«:tt J >^<i«t>. C 

7'6 3^1^. /<-<.'^^-7 f 4a>l8Sg«:SiSlb. 
^64 t?«t!BSttT rt. 3 K:»S-r8*il 1 a i 2 

ew*»l4A«:4*r*. ccc^5itt*aBiur4> 

76 6 ^ amiSf4«: Citric ^f?7"67 ^ M 

[0019] ^ ^ ^ v67 rii, «■ zttntozmtcm 4 

OAf?7'2 1 -CltiiUfcE*!P a 1 *G>EA£P 

[ 0 0 2 0 ] -A, ^JSB bfl)B3C*WS*o3feW 
ictf*^ ?77 3*>?>7 8€CJ:^mttcMnP«ff^ 
» &Ha . I) ft^BtBSRM^StcB! 8 iT^ni J: b lc OX 

(C|H6<ri^ a^?774«, ®3«:^ 

7'7 »H86t4B«:^sr*. 
[0 02 1 ] U±OJ:^«:. 3>H3-7l4tW 

*^aWW**H18MBi>-*-/--^SRM«:«» 
I/. BBNWCtt, S3t"^^>ffi<D> :5r^-JW8M«:« 

50 x-^UftXSWJtfliSMKiJr^EttB^WttfeJ:-? 
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C£KJ:0, NO, »BBS€:«*l/-C»5Rttt6€:I^hr 

i o 022] <nm&&& 2>me &*tt<DMS&n 

mm^m^^r * *f m**s» t ox &»i*f4£ mm o 

-m^o>iyo>ic >m-<Dim* a ox *a>mi&m? 
*&tem$&<»&m&M<»&& 1 ± »***!*, 

ftftKiSGTT. »Bi8f4£. 25* 
/rOt:S*B8RM*H#2 6. 2 

OX. «tt&t4;9M^:*b-$2 8*rtU OtttttM 

*? 2 9 *» &i«8sw 1 <omto (cm <* n, 

[002 3] 3>FD-7 1 4t*, fcllKNEBl KfcW 
£ * * y - jUfllttF 1 3 . ikMRIWWff 1 0 K K 0 , 
OTtt 3 KffH*F2 6. 27. «tt^4«ai^2 9K«!Ji&i 
<M*HWr3-*. P> h 1 4t*, «BtM." 

^7, ttB4St4m**t2 6. 2 7K«®i»*ih*nr 

rtttffM 1 *£l*T£J:$K&fl&Stt'Cl*&o 
[ 0 0 2 4] »tt«M*»«0/c*««M<c J: * 

**&ig*4i*, (a7<D.><?:> < >jfe*tfk**<DT> * ✓ ? 

THB tC - Ctt£<D33^4>*SlM>C - C$3^&A? <Ci 

tc. gtttti bfr*>2 i>cd4**©««OTk«bs&* 
ooadE> -oaac. »<i«r4ct# 

HfrOtt, M©«Stt^tt^l»^»-^«*^M (-b 
£>®4 OSLh) «WSB(c0llftl#Sia«Attft<:ffl^ 



6) «W2 0 02-3 8 98 1 

10 

*A»<D«MrKtt, whtawofcH. . cows 

tri*B5£f4 (WT«B»MCt«irr) £C. *»<3fr 

l*. «K^U«^*A«r^«S*^«. C* **<S 
ttf£=r*£>tS**f4 <«TttB«ttD£«K?> «:W8Kl 
ft£ Or*TfoS *8&**tt 5 J: ^ K. ffffl0>atctftft(c 
£ 0 -cfttt? attPKMltti MKM *tt»* * J: ^ W 

[ 0 0 2 5 ] &C£*JBfc0littCC*it»'C 1 <^BS3CCJ: 

* + - htcj:D3B!? IH9tC*r^D-^* - HC 
feO'C v ^2 ! 0 ?<MEmtt*K * 
tca^TWfMlffi^ft^. Ttfit>i*. 4?-?i.<3>* 
^^lSdDONlCittU, ^B***4»B^26, 2 

>1f 1 7 ^^AiSWQ 1 04dA<:it«iU. f*9*»K 1 V> 

mtic&ox&m&ft'Btiw 9o>fe*mo>mtimti*s 
20 s^:^<±^51^^>fc^e>. /<^r^<^<*^4*^BHC"r 
Mi/XtAibr*. 

[0 02 6] -7220-01*, «ttaS»«:««or 

22 im it^s^^Eaj^^it ^^Ttc«<A^ 
^7«cci>i, af^sc d©ffi^«tao, «t-tvenp 

cl. Pd 1 ibriBtftT^o A-7^72 2 2 Ci*, rt 

L/. FWiaSSB^ihr^C^SUH*^^ ^72 4 o^m 

F^ara^ik<D^^i*, ^ 72 2 3*0. »tt 
fl*M«M/F2 94»J:CX, aftB«»W«*?2 6. 2 7 «rffl 

[0 02 7 1^^^724 0, ^^^7260 ^-^^ 
72 8 0 JCX? 9 72 9 0 S*fWWfl 1 «ftB4Rt4 

srt<c«B^4*»aw-*fc«>ot>cD-oabo, a«B?as 

74 0iP?>*r??$ OiPMgr*)*, CCW^?7' 

6o*ooetBiS»4c. DoiflttBaKcoi.r, biocc 

IDl 0K4aW&A^?72 6 23*fc2 
7 7^r. »BafltfeJ:cX&fl«-**B88*4flDffl 
A. l»l»rt©B*flE*«W^*W**»*«<C*ili 
flWBSl©a5©A«r?f7 > 6 2*>^^^ 77 7 ilsjfe 

r^>*o nrfe. *»«<D»BflW4<oft««BD*tt«t, * 
jdii«««K:flW£dn**«)'CC*ttv». ia9tc^or, 

50 X^^73 0 0*01*, rt*S«R9 1^B^ 
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. ^^7-300 oak a xmtg&KD&m 
i 0204 ox?- ?7" i o o <ti§ngr*>*o 

[0 02 8 ] X?-?73 1 0. 3 2 0. 3 3 0W 
tiSfOWfa 1 O0 4(DX^-;7*1 lOi ^MHDB&'C. 

i-j:^cc, xa * hubs*****. *fc, mt&m 

fea&IC, 9tfMgMmi*2 6. 2 7££RV&<hl=i&atCS 
WeM | Mf*2 9*Bft. BaBttfcWKMW 1 Wc« 

[ 0 0 2 9] S fc, at ? ^3 2 0 -Ci*, %W!HC £ 
»iWD«B«c**frr*fe«&ic. ttmM9KM*2 
6.2 7 £B< iH^«:«ttai»««« s 2 9 two, <* 
«*J4C i «W*S» D * WWW 1 K tt« O X'ktt~'X 

\tW£&WG*1*r2 6.27 tfrtft&SK 1 <D3f£tttt(C 

Demeu www lcoaiaft^itofcjgiAwiuiT 1 

2 * J: ^ Warr £ 0 fcLBc «£ 0 * 

jfcfctf^C Sfc, Afv7*330"CU <* 

«8MD*«H«:««^^3fc«>tc, tetttttMM*F2 9 
fe^.C/^4g«PgJH^2 6 tSG^^micMHW 
«*?2 7 4B*. 5fcS4RI4D«rrt«8»KrttC#ygUr^ 

t^A^ic«fc9twiM£«T^. ccr, 3>ha- 
absciss* * job©-* » </~-juteM€fti&u 

[0030] U±6>J: <!>(£. a>H3-? 1 4(a»)» 

SfiWIWjkJH SfG>*S^K tfRBMM D fWK f&fc 
&&u: l> X& . WaMGWMM&ANMdCC 



(?) &B2002-3 8 98 I 

l? 

J:0. NO. »tta«r«SBOrttatttt«:iai±r'SCi 
0*C*, IW®fllHtt#Mtt4MSCCIiC, 

[0031] ct\A x\ mt*st3mt*v>'> 

«£/tfiJWttftfrffl±t'£c <r4a. «B 

^ Wtsr i J: 7 OX 4> J: t *o 
[■BOWMEN*!] 
20 [B 1 ] **WC«ifc«>»SOlH^B-C«>&. 
[■2] *IS®»*10»fiSBrab*. 
[ ■ 3 ] >' ^ ✓ - JU*t*©atRffi.«i ttffifittOHff * 

[B4] ^ll^iM^^o-^- hHr 

[@5] hemm>xm i ^wm^-y u - * ^ - h (ar**> 

[B6] **6©©B20»«Br*^, 

[B7] <>*.wik*Stor>^^9 

[B8] S«aiK^9tBttH«>SA <^*4St4> 

[B9] |5*&^SR2<O^I^^>^a-- : ? L ^- h@T' 
^>^. 

[sic] %\m*6fc2<ow®&-Jo o^-* v - hat? 
[sin ft*(DrtWMctn , c4& 

[012] S£*flC««S6Mi-rf ^ -/-*JBtt««ME«* 

40 [013] tt^cDttatwoisxtttt^^w^m-rar 
*>^>. 

[15#<DSft^3 
a. b. c. d BfiSS 

1 WWW 

2 8WW 

3 fifths 

5 **t4^>^ 

6 t*«*>^ 

so 7 tim^oi^* 
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3 0 1 A 
3 0 1 K 

F 0 2 M 21/02 F 0 2 M 21/02 K 

N 

27/02 27/02 P 

C72)»?!* *H*fc£ F fi-JL(&*Z) 3G023 AAO? AA03 AK?6 ACO? AOM 

M3»l|l|MKimftlllBBW2«ltatta *C06 AC07 AG)8 «3» AG05 

e&MfcsS^ttFI 3G055 CACO CA12 CM 3 OW4 EA08 

EA09 GA09 GAJLO GA46 1W 
JA09 JA11 KA02 
3G084 AA05 BA05 BA11 BA16 CA03 
CA04 O\02 DM0 EMI EB12 
EG01 EO03 FAOO FA10 FA20 
FA33 ' 

3G092 AA06 AAC8 ABO 3 ABO 5 A&15 
BA01 BA08 DC01 DEW 
DE15Y EAG9 EC01 FA15 
F.A24 GA03 GA05 GA06 HBOO? 
HB03Z htOlZ HE08Z hF08Z 

3G301 HA04 HA23 HA24 JA02 JA21 
KA06 KA08 KA09 LAOO U&l 
LBOO NP02 PBOGZ PBG6Z 
FE01Z PF03Z 
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